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STUDY PARAMETERS : 

Age or Size of Test Organism: Mean valve height - 36.4 mm 
Definitive Test Duration: 96 hours 

Study Method: Flow-through 
Type of Concentrations: Mean measured 

7. CONCLUSIONS: The study is scientifically sound and fulfills 
the guideline requirements for. a mollusc shell deposition 
study. A 96-hour ECSo of 2.3 ppm ai classifies hydrogen 
cyanamide as moderately toxic to the Eastern oyster. 

Results Synopsis 

EC,,: 2.3 ppm ai 
NOEC: 0.56 ppm ai 

95% C . I . :  1.8 - 3.0 ppm ai 
probit Slope: N/A 
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8. ADEQUACY OF THE STUDY: 

A. Classification: Core 

B. Rationale: N/A 

C. Repairability: N/A 

9. GUIDELINE DEVIATIONS: No guideline deviations of consequence 
were noted. 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: 

A. Test Organisms 

Guideline Criteria I Reported Information 

Species 
Preferred species are the 
Pacific oyster (Crassostrea 
gigas) and the Eastern oyster 
(Crassostrea virginica) 

Mean valve heiqht 
25 - 5 0  mrn along the long axis 

Crassostrea virginica 

Mean: 36.4  mm 
Range: 27.4-42.6 mm 

Sumlier P. Cummins Oyster Co., 
Annapolis, MD 

Are all oysters from same 
source? Yes 

Are all oysters from the same 
year class? Yes 

4 

r - 
Guideline criteria I Reported >lnf omat ion 

Acclimation Period 
Minimum 10 days after 
collection 

Wild caught organisms were 
quarantined for 7 days? 

Were there signs of disease or 
in jury? 

10 days of acclimation 

N/A 

No 
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I Guideline Criteria Reported Information 

If treated for disease, was 
there no sign of the disease 
remaining during the 48 hours 
prior to testing? 

N/A 

Amount of peripheral shell 
srowth removed wrior to 
testing 

C. Test System 

Only reported that peripheral 
shell was ground off 

Feedinq durinq the acclimation 
Must be fed to avoid stress. 

Pretest Mortality 
<3% mortality 48 hours prior 
to testing 

Algae (Skeletonema sp., 
Chaetoceros sp . , ~sochrysis 
sp., and Thalassiosira 
pseudonana) were added as a 
supplement during acclimation 
and testing 

Not reported 

Guideline Criteria 

Source of dilution water 
Natural unfiltered seawater 
from an uncontaminated source. 

Does water support test 
animals without observable 
signs of stress? 

Salinity 
30-34 % salinity, weekly range 
< 6 %  

Water Temperature 
15"-30" C, consistent in all 
test vessels 

I% 

Dissolved Oxyqen 
1 60% throughout 

Total Oraanic Carbon 

1 Reported Infomation 

Natural unfiltered seawater 
pumped from Indian River 
Inlet, Delaware, aerated and 
adjusted to 20 % with well 
water 

Yes 

20 % 

22 - 23°C 

8.0 - 8.1 
182% of saturation 
throughout the test 

4 . 0  mg/L 
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D. Test Design 

1 -. 

~uideline Criteria 

Test Aquaria 
Should be constructed of glass 
or stainless steel. 

Type of Dilution System 
Must provide reproducible 
supply of toxicant 

Flow rate 
Consistent flow rate 

Was the loading of organism 
such that each individual sits 
on the bottom with water 
flowing freely around it? 

Photoperiod 
16 hours light, 8 hours dark 

Solvents 
Not to exceed 0.5 ml/L 

Reported ~nformation 

52-L stainless steel aquaria 
lined with ~eflon@ and a fill 
volume of 13 L 

continuous flow serial diluter 
with mixing boxes 

37 volume additions per day 

Yes 

16 hours light, 8 hours dark 

Solvent: none 
Maximum conc.: N/A 

Guideline Criteria I Reported Information 

Ranse Findinu Test 
If EC,, >I00 mg/L with 30 
oysters, then no definitive 
test is required. 

Nominal Concentrations of 
Definitive Test 
Control & 5 treatment levels; 
each conc. should be 60% of 
the next highest conc.; 
concentrations should be in a 
geomepic series 

Number of Test Orqanisms 
Minimum 20 individual per test 
level and in each control 

Test organisms randomly or 
impartially assigned to test 
vessels? 

Biological observations made 
every 24 hours? 

Concentrations were based on a 
exploratory range finding test 
and consultation with the 
study sponsor 

Control, 0.58, 0.97, 1.6, 2.7, 
4.5, and 7.5 mg/L (0.29, 0.49, 
0.81, 1.4, 2.3, and 3.8 mg 
active ingredient [aiJ/L) 

20 oysters per treatment or 
control 

Yes 

Yes 
h 
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~uideline criteria I Reported ~nformation 

A. General Results 

Water Parameter Measurements 
1. Tem~erature 

Measured hourly in at least 
one chamber 

2. DO and PH 
Measured at beginning of 
test and every 48 h in the 
high, medium, and low doses 
and in the control 

Was chemical analysis 
performed to determine the 
concentration of the test 
material at the beginning and 
end of the test? (Optional) 

Temperature was measured at 0 
and 96 h in all aquaria and 
continuously in one replicate 
of the dilution water control 

DO and pH were measured at 0, 
48, and 96 h in each aquarium 

Yes, daily samples were 
analyzed by HPLC 

12- REPORTED RESULTS: 

Guideline Criteria 

I 

Reported Information 

~uality assurance and GLP 
compliance statements were 
included in the report? 

1 Control Mortality 
Not more than 10% of control 
organisms may die or show 
abnormal behavior. 

Control Shell Deposition 
Must be at least 2 mm. 

Percent Recovery of Chemical: 
1) % of nominal, 
2) procedural recovery, 
3) limit of quantitation (LOQ) 

Raw data included? 

Signs of toxicity (if any) 
were described? 

Yes 

No mortality reported 

Negative control: 4.035 mm 

1) 97-138% 
2) 106% 
3) 0.2 ppm ai 

Yes 

Yes 
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Analytical Results 

Shell Growth 

*~easured concentrations were not corrected for a procedural 
recovery of 106%. 

Other Sisnificant Results: Oysters from all groups appeared 
healthy and normal throughout the testing period. 
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B. statistical Results 

, Method: Linear interpolation was used to estimate the EC,,, 
and Dunnett's test was used to determine the NOEC. 

96-hr EC,,: 2.3 ppm ai 95% C.I.: 1.6 - 3.0 ppm ai 
Probit Slope: N/A NOEC: 0.56 ppm ai 

13. VERIFICATION OF STATISTICAL RESULTS: 

14. REVIEWERfS COMMENTS: The study is scientifically sound and 
fulfills the guideline requirements. The ECS0 was 2.3 pprn 
ai, which classifies hydrogen cyanamide as moderately toxic 
to Eastern oysters. The NOEC was determined to be 0.56 pprn 
ai. This study is classified as Core. 

Parameter , Result 

Statistical Method for EC,, 

EC,, (95% C.I.) 

Probit Slope 

Statistical Method for NOEC 

NOEC 

Non-linear regression 

2.3 (1.8 - 3.0) ppm ai 
N/A 

Williamsf Test 

0 . 5 6  ppm ai 
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Oyster shell deposition 
File: oys Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 ............................................................................ 
GROUP ORIGINAL TRANS FORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN ------ .................... --- ----------- ----------- ----------- 
1 Control 20 4.035 4.035 4.217 
2 0.28 ppm ai 20 4.140 4.140 4.217 
3 0.56 ppmai 20 4.475 4.475 4.217 
4 1.1ppmai 20 2.760 2.760 2.793 
5 1.7 ppm ai 20 2.825 2.825 2.793 
6 2.5 ppm ai 20 1.893 1.893 1.893 
7 4.5 ppm ai 20 1.160 1.160 1.160 ............................................................................ 

Oyster shell deposition 
File: oys Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 ............................................................................ 
ISOTONIZED CALC. SIG TABLE DEGREES OF 

IDENTIFICATION MEAN WILLIAMS P=. 05 WILLIAMS FREEDOM .................... ----------- ----------- ----- ----------- ------------- 
Control 4.217 

0.28 ppm ai 4.217 0.445 1.66 k= 1, v=133 
0.56 ppm ai 4.217 0.445 1.73 k= 2, v=133 
1.1 ppm ai 2.793 3.045 * 1.75 k= 3, v=133 
1.7 ppm ai 2.793 3.045 JC 1.77 k= 4, v=133 
2.5 ppm ai 1.893 5.250 * 1.77 k= 5, v=133 
4.5 ppm ai 1.160 7.045 ~i 1.78 k= 6, v=133 ............................................................................ 

s = 1.290 
Note: df used for table values are approximate when v > 20. 

I 
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hydrogen cyanamide - sh 

OBS CONC LOG-CONC 

te l l  deposition 
11:48 Thursday, 

REP Y 

September 16, 
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September 
OBS CONC LOG-CONC REP Y 
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11:48 Thursday, September 16, 1999 

OBS CONC LOG-EC5O SIGMA CO RESID-SS EC50 

B 
i 
i 
i 

f 
t 

1 0 0.36369 0.45203 4.25684 82.4638 2.31044 
hydrogen cyanamide - shel l  deposition 

MODEL: YOUNG = CO * PROBNORM ((LOG EC25 - LOG-CONC) / SIGMA - 0.67449) 

F i l e  

NOTE : 

134 4.5 0.65321 14 1.40 
hydrogen cyanamide - shel l  deposition 

11:48 Thursday, September 16, WEIGHTED REGRESSION - 
11:48 Thursday, September 16, 1999 

OBS CONC LOG-CONC REP Y 

NOTE: 

east Squar 
)Le COUNT 

SIGMA 
0.385000 
0.463078 
0.448806 
0.452936 
0.451771 
0.452103 
0.452009 
0.452036 
0.452028 
0.452030 
0.452030 
0.452030 

' tarat ive Phase .-, 
:hod: Gauss 

co 
4.035000 
4.272161 
4.249788 
4.258784 
4.256277 
4.256999 
4.256794 
4.256853 
4.256836 
4.256841 
4.256839 
4.256840 

I ter  
0 

Weighted SS 
85.877323 
82.448093 
82.468304 
82.461 779 
82 -464238 
82.463626 
82 -463807 
82 -463756 

hydrogen cyanamide - shel l  deposition 
MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG-CONC) / SIGMA) 

WE I GHTED REGRESSION 
11 :48 Thursday, September 16, 

5 
6 
7 
8 
9 

10 
11 

Conver 

Non-Linear Least Squar 
Dependent Variable COUNT 

LOG EC50 SIGMA 
0.384000 0.385000 
0.360181 0.462819 
0.365180 0.448864 
0.363297 0.452920 
0.36381 1 0.451775 
0.363662 0.452102 
0.363704 0.452009 
0.363692 0.452036 
0.363695 0.452028 
0.363694 0.452030 
0.363695 0.452030 
0.363691( 0.452030 

-gence c r l  ter lon met. 

'es I te ra t ive  Phase 
Method: Gauss-Newton 

I ter  

[1' 
CO Weighted SS 
4.035000 86.242377 
4.272632 82.464980 
4.249892 82.467870 

Non-Linear Least Squares Sumnary Sta t is t i cs  Dependent Variable COUNT 

Source DF Weighted SS Weighted MS 

Regression 3 425.75000000 141.91666667 
Residual 137 82.46376724 0.60192531 
Uncorrected Total 140 508.21376724 

I (Corrected Total) 139 159.81671269 

I Non-Linear Least Squares Suimnary Sta t is t i cs  Dependent Variable COUNT 
Parameter Estimate Asymptotic Asymptotic 95 X 

Std. Error Confidence Intervat 
Lower U er 

LOG EC25 0.058804896 0.09992030081 -0.1387823812 0.256392%7 
s I GAA 0.452029746 0.08451 778362 0.2849001 573 0.6191593344 
CO 4.256839797 0.26989600167 3.7231342759 4.79054531 74 

I source DF Weighted SS Weighted MS 

I Regression 3 425.75000000 141.91666667 
Residual 137 82.46376724 0.60192531 
Uncorrected Total 140 508.21376724 I (Corrected Total) 139 159.81671272 

Asymptotic Correlation Matrix 

Corr LOG-EC25 SIGMA CO 

Parameter Estimate Asymptotic Asymptotic 95 % 
Std. Error Confidence Interval  

LOG EC25 1 - 0.872756234 
s I GAA -0.872756234 1 -0.78092058 
CO 

0.5858133718 
-0.78092058 0.5858133718- - 1 Lower Upper 

LOG EC50 0 -363694440 0.05736888055 0.2502504166 0.4771384630 
s I GAA 0.452029745 0.08451 778348 0.2849001569 0.6191593335 
CO 4.256839795 0.26989600134 3.7231342751 4.7905453153 ..--.. 

11:48 Thursday, September 16, 1999 

I Asymptotic Correlation Matrix OBS CONC LOG-EC25 SIGMA CO RESID-SS EC25 

I Corr LOG-EC50 SIGMA CO 1 0 0.058805 0.45203 4.25684 82.4638 1.14500 
hydrogen cyanamide - she1 1 deposition 

MODEL: YOUNG = CO * PROBNORM ((LOG-EC25 - LOG-CONC) / SIGMA - 0.67449) 
11:48 Thursday, September 16, 1999 

LOG EC50 1 -0.52641 1971 -0.778029961 
SICHA -0.526411971 1 0.5858133714 . CO -0.778029961 0.5858133714 1 

hydrogen cyanamide - shel l  deposition 
MODEL: COUNT = CO * PROBNORM ((LOG-EC50 - LOG CONC) / SIGMA) 

SUMMARY OF NONLINEAR REGRESSION- 

Plot of COUNT*LOG CONC. Symbol used i s  '0,. 
P L O ~  of PRED*LOG-TONC. symbot used IS '.I. 
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0 0 
0 
0 
0 

0 0 0 

-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 

LOG-CONC 

TE: 1247 obs had missing values. 1279 obs hidden. 
hydrogen cyanamide - she l l  deposit ion 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST I F  TREATMENT IS LESS THAN CONTROL 

11:48 Thursday, September 16, 1999 

I F i  le:A:\oyster.sas Page 6 

General Linear Models Procedure 
Class Level Information 

I Class Levels Values 

I DOSE 7 0 1.1 1.7 2.5 4.5 0.28 0.56 

I Number o f  observations i n  data set = 140 

hydrogen cyanamide - she l l  deposit ion 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST I F  TREATMENT IS LESS THAN CONTROL 
11:48 Thursday, September 16, 1999 

I General Linear Models Procedure 

Dependent Variable: RESPONSE 

Source 

Model 

Error  

Sum o f  
DF 

Mean 
Squares Square F Value Pr > F 

6 184.7004643 30.7834107 18.49 0.0001 

133 221.4858750 1.6653073 

/corrected Total 139 406.1863393 

R-Square C.V. Root MSE RESPONSE Mean 

0.454719 42.43465 1 .290468 3.041071 

Source DF Type I SS Mean Square F Value Pr > F 

DOSE 6 184.7004643 30.7834107 18.49 0.0001 

Source DF Type I I I SS Mean Square F Value Pr > F 

DOSE 6 184.7004643 30.7834107 18.49 0.0001 

hydrogen cyanamide - she l l  deposit ion 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST I F  TREATMENT IS LESS THAN CONTROL 
11:48 ~hursdiy, September 16, 1999 

General Linear Models Procedure 

Level o f  - - - - - - - - - - -  RESPONSE---------- 
DOSE N Mean SD 

0 20 4.03500000 
1.1 

1.63514847 
20 2.76000000 1.18982529 

1.7 20 2.82500000 1.59163107 
2.5 20 1.89250000 
4.5 

1 .I7934806 
20 1.16000000 

0.28 
0.87728649 

20 4.14000000 
0.56 

1.19907859 
20 4.47500000 1,19840903 

hydrogen cyanamide - she l l  de s i t l o n  
COMPARISON OF MEANS FOR NOEL D E ~ R M I N A T  ION 

TEST I F  TREATMENT IS LESS THAN CONTROL 
11:48 Thursday, September 16, 1999 

General Linear Models Procedure 

I Dunnett's One-tai led T tests  f o r  variable: RESPONSE 
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I 
I NOTE: This tes ts  contro ls  the type I experimentwise e r ro r  f o r  
1 comparisons o f  a l l  treatments against a control .  I 

Alpha= 0.05 Confidence= 0.95 d f=  133 MSE= 1.665307 
C r i t i c a l  Value of Dunnett1s T= 2.316 

Minimum Signi f icant  Dif ference= 0.945 

1 Comparisons s ign i f i can t  a t  the 0.05 Level are ind icated by I***'. 
I" 

Simultaneous Simultaneous 
Lower Dif ference Upper 

DOSE Confidence Between Confidence 
Comparison L im i t  Means L i m i t  * 




